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(54) Title: FLAME-RETARDANT RESIN COMPOSITION 

(54) %m<o^m^i mm^mmmiSL^ 

(57) Abstract: A flame-retardant resin composition which comprises: a thermoplastic resin; a flame retardant comprising a phos- 
phoms compound (A), an aromatic resin (B), and at least one flame retardant aid (C) selected among nitrogen compounds and metal 
salts of inorganic acids; and at least one stabilization aid (D) selected among compounds having a functional group reactive with an 
\^ active hydrogen atom and water-repellent compounds. The phosphorus compound may be a phosphoric ester. The aromatic resin 
may be a polypheny lene sulfide resin or polyphenylene oxide resin. The nitrogen compounds may be salts of an aminated triazine 
compound with an oxoacid, salts of an aminated triazine compound with a hydroxylated triazine compound, polyphosphoramides, 
cyclic urea compounds, etc. The flame-retardant resin composition has been flameproofed without using any halogenated flame 
retardant. 
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25 H : s^:7x-;i/jJ^7.7x— h ^g^;u:7x-;UT5 H, 5/:7x- 
;i/5jNx:7x- N>?:7x-;i'T^ H/^J:^(7)>?:7x-;^zl^7.7x — h c 



wo 03/046084 



PCT/JP02/12405 



23 



6.io7 '^-■>^y ^ ^ : y -J^7f)^y :r.:iJV. ^Ui^JV, ^i^iJJ]^rj: 

-^Cg.io^ u - 7}^ 7. :7 a: - h 75: <H/5^'^ tf n ^ , dtib® u >m 

2002-226547 -^^^g, 2001-354684 
■^i^^fg. #1^2000-327834 #1^2000-1 5 

4 2 7 7 -§-^3^, 1 0 - 1 7 5 9 8 5 Jornal 

of Chem. Soc. C, 3614 (1971), #^^8- 
10 5 9 8 8 8 ^'Am. 4tPB0S 63-235363 #PPS 5 4 
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N' -hix (5^7 x y 4^>-4^7. :7 ^ x;p) t:^^i^>, n, n' - 
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m ( tlX 7 X y — ;i/ A i: :7 xn;l/4NX 7 X— h t ©lig'&t/, t:7;>' 

10 X. J —)VAL^ x— V iKDm-Bi^. tfx^xy— ;ua 

( it -fb X 4^ U ;U fd: £ ) t t H □ ^ >- T 
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15 7xy-;i/^^:T;i/7't H^<h©iil'&s;£;«, M^. ^M®®# 

^5ET-irtT*3n^o mM^SiUTti, ^J;ltf. ^^M^K (^ril^^^, 

m-^. 1 ~ 2m#:5i^MaM$n7t7xy-;i/y Ji^^ >y it ^§ s 

^iS^ rx^^-fhl/v>PR-5 3 6 4 7j, rx^^-f 
hI/v>PR-NMD - 1 0 OvU — Xj. r7,5^< hl/v>PR 
- NMD - 2 0 0 '> U -Xj ^LT^i^T^^l/X (^) ^A^T^ 

IS, tfx7xy-;i/^ (^^j^^f, HufBz ^j^ixz 2®JST^^J^(D If X 

:7aiy-;Hi), >Hf >im mx\t. h;i/x>, 
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10 ) <Z)#iiTX«##i5ETT^f^-a-T^:^r* [m:^it. DIG Te 
chnical Review No.3,p47 (1997),# 
8-253557 10-279657 ^^$g7^d: 

^) ym.^'^ J its ^ V ^ mm . its^m.^'^j ^t^y v ommuE 
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y ^ i7 mm (.yy-^i^ja^yy^ mm^xs}\^ ^)vv y ^ 



10 



0~ 8 0 0 0 3 0 0 ~ 5 0 0 0) S^WlBH)*^ C>iS^T# 



-5 



(2) Y y )V^)Vmm 
T y )V^)\^mm\-t. TIBiC (11) T^^n^^tjim'fe^^LT 



15 ^ 



— Ar — Z'^ 




(11) 



7 5 y 



7 5 y a&^-T) 



A r Tttc^ tlS^f 



<h LTtt, 6-20 0^ 



20 M^t^, 7xzil/>S (o-7x-U>a, m-7xZil/> 



P 
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5 



>s) -^^m^f^n^o R^^-vm-^n^r j]^^j\^miiUTU. mibr^ 



10 



20 



X y - ; 1/ ^ ^ 0 M u # t b T ^ ^ Hi ^5 ^ n ^ c 



OH 



CH 



CH 





(12) 



7 ^ jv^^ji^mmit. —^iz. TiB^ (13) -tr^sn-sib-a-'-^ i 

:7xy-;i/^xtiTnu > ^ i © s i^;; d t# •& ^: -e ^ -5 » :7 



xy-;i/^^fflViSi::7x y - ;u 7 ^ ;i' ^ ;n# flg /&^\ u 

15 fflVi^a:T:=:'; >Z^;i/*;HtBg^#^ :i i:i?)^^-r€^o 



Y 



Z A r - Z ^- Y 



(13) 

(^•f, YfiT;P3=t^'>s. Tv;i/^:^i/S, tHD^^i/jPSxn 
/\ o^^>j[^^^^-r, Ar. z t;? z ^ W IB l:: |W| c ) o 

^S:(14) tC^ViT> YT^^n-ST^Wo^^S^Stctl, ^h^^v' 



5 S 



7T> % 



±fB^ (13) T^Sn^^b'&t/.i: bT«, fiJAt^, ^ U 1/ > 
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5 a' --yCfUy^Y. p-^vUl/>-Q!, a' - -J^U^ ^ Yf^ 

^U. N, N - 5";i/7— U >> N, N - >?X5^;U7- >J >7^cS: £ 

WSe^ (13) T^^tl-Slb-^^i:, — ;i/^X«T:::U > 

mt(DW\^i-i. m^it. Hu#/'^^= 1 / 1 ~ 1 / 3 (^;PJ;b) fM 

$ff * L < 1 / 1 ~ 1 / 2 . 5 (^;H;b) ^^-cab^o 

^(13) ■vm^n^i\:^mtyx.j-)vmxity-o>m^(D 

J:t.io ^ (1 3) -rrm-^ri^^t^m t 1^X7 y JUL — 

src, ffjffiMj^;;«^^(7)i?SET, y^m^^^'Txr^o ^ Lf)^x^ 

mx^Si. 5 0 - 2 5 ox:n^. ^ L < 1 0 0 

~2 3 O'CU&Xh^o Kft^^^iVX7 y 



wo 03/046084 PCT/JP02/12405 

50 

o~ 1 5 ot:^^, 7 o~ 1 3 0 t:fii£-r*-p xfe ctvio 

>-\f>m ii^-^=¥zy^>ii>. h U ^ + X ^ > if > /ct > :^ 7 h — 

(^J^tt\ i-:^:7h-;i/, 2-:^:7^-;^. i, e - t H 
:7xy— ;i/F. ifx^^y— ;i/S, H x a: / — ;i/ - > <jf 

Txu>^, Hulsy 4^ ^ >:7it;ii®JSi:^S'^ 

u > -fb -a- :s. 4^ ^ 'fb ti ^ M ^ ti ii^Vd; < it) im^m 

U >^xxT-;i/X}iJlN'>^xx5^;i/«h LT, T5ys«> m^. u 

0 ~ 1 6 0 ^SL<(i5 0 — 1 5 or Hit, 

< 5 5 ~ 1 4 0 rfl^Tafe j^, ftii©7 + LT> 

mm 2000-351822 ^^$g|Bm(^ T ^ + jlidVjg^ -t' 
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1 5 



51 



(3) 5^§;^fc::ii;H&Bi 

If x;i/M)l§^ bT«> Ma-U. TIBiC (14) T^^n-S 



CH. 



R 

I 

C 



27 



.28 



" 



\ 
\ 

i 

i 



(OH) 



(14) 



s 1 ~ 3 (^M^-eab-s), 



^ 7K 



; mt^Y (Dmxm^(Dr )V=i^zymfS.E) ^*LT(.iTt) 



20 ct 



^ (14) tC*3t/iT, h: H D^^^i/^Uft^TK^lH^^, 
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^(D^^ummw^^<hmn^mmit. m^m. tib^ (is) 




(15) 



29 



5 5 ®®M*M^^#-r § 



( x'if^^i^C^A. tiJii^^ M.fjiii) h}^<m 

10 -rn;^>^T* ^ T t> J; Vi„ 



H&iB^ CD 



> h^#i^mttCi.4(D7;w+;i/STsm^nTViT feet v^o 
5?^mt:-;i'^Miiiic«. suiBMiam^ (14) -r -5 t H 



15 u^~^ )vm'&^'r^^ 



75^ 



20 X' — Ji#^STXJiz:aii;l±a^-&^i±T^fflT^^ 



-7-^: LTJi, fy^tf, (y-iS^) 7^ u;n^^:/ 
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u^zyJL^)Vf^E(D\i F n=^^>';|/*^Wm«#. (.:^'^)7 ^ V Jim 

vy. 1, s-y^s^i/x^. 1, 4-^^ifvx>, -jy^u^y 

>®?bfx;i/;^j:£(Dt:x;i/x;^T-;i.^ ; ^5^;i'ex;p^r h >, y5^;i/ 
-< y yD^x;p^ h > /ci: £ © If X ;i/ ^ h ym ; tfx^i-'f y y5^;i/x 

;i/;^;p;N*y-;i'. N - tfx;i/ tf p u F >> n - t:x;v^ 5 ^ y-;i/ 

lfx;i/ty7-cJ:^a'&tt^/^-i:©fiJ'&«. ^Jx.ti\ 10/ 
9 0~1 00/0 (M*%), 0^L<}i 30/70 — 100/0 ( 
a«%). $ {C$f ^ l><f^ 50/50-1 00/0 ( 

20 Tfe^a 



25 300 — 50X1 0^, ^*L<ti 400-30X1 0*, ^ e. (C$f 
^L<« 500-5X1 0*fMS®igH75^e,MiRT^^o 

(C) HS^.iS^iJ 
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5 



10 



(c 2 ) -/i^^^n^ 



(CD Ris^mmo:)^ 



(CD 



( c )T 5 y a^WT^ 



(f) m^^mit^mmtmM^n^o 
(a) r 5 y «^WT^^^'^wiiiyc'fb-&ii^ 



^^J: if CO^fi © ^ 7^ D ^ W b T T 



h U T y — ;P'fb'&^<h bT«. 1, 2, 3-hUTV-;U^(l 
H-1, 2, 3 - h U ; 2 H- 1 , 2, 3 - h U T y — 

)Vmu E) . -ElU 1 , 2, 4 - h U 7y-;HS (^*y:hy-;U;:j:^(7:) 

25 lH-1, 2, A- h^)7V — )Vm; '!f7'^yyUE(D4:ll- \ , 



bT(.^Tfectv^c T^y^oiiiicti, #(c^jps$n-r, i-s^s. 
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C3 



10 (DmUm^E^. 2, 3 - h U 7- ( 5 -{4, 

4, S-'fi, 4, 5, 6 --feT^cK^t^T^ y «;^>^gmL;/^cl , 2, 3 
-hUT>?>, 4-T5y-^>V-l, 2, 3-hUri^>;^j;i: 
), T^yS^Wl. 2, 4-hUTv>^ (3-'fe, 5-{4. 3, 
5 --S^^cttMcT^ y S^mmbfe 1 , 2, 4 - h U Ti^^^^^^) fcC 



(C1~3M 1~2M) S^T^^o 



20 Wl. 3, 5 - h U 7>^>^7iW^ b Vi. 

(b) 75 ys^*t-^^m^w^t*cYi:^^<h 



y 5 y wr-s 

25 gM4 (-r 5 y S) T 



-a #1 ( tu 



■1=fi&©7 5 y 
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o 

(mmm) 

^ ^ ^ o 

10 V >m\zit.. ^ V ^) >m. •^)vv ^) >m. x<.^u>^. m 

■T), ;^>J>^, ^7KU>it U>) /cj:<i:©li-& U >^ (^i^ 

15 6) -vm-^ti^m^^) >mmh^^n^o 

0 

HO — ^P— 0-]— H (16) 
OH " 

y h 7 i^xt^i^o^j >mm.. mxit. >mm. ( 
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m»i¥iB«#^¥ 10-306081 n'jkm. i o - a o e 

0 8 2 ^^$g§#mT#^c 

m (ffil£^p<^^>, BlE^v^^^>. ^ ^ >/j: 

U:^. i^m^ ^ ^ >it. MPLit. ^m¥S - 2 3 1 5 1 7-^^$g 

IE ife <D ;^ ffi ?^cj: Eiz^on^ ^ti)^T^^^. \f:ammz^?^^Aiit. 

'^l^i^. A.C.S. Symposium Series No. 425 "Fire and Polymers 
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15#, 2 11~238M (American Chemical Society, W 
ashington D.C., 1990) ^ ^mW- 10-306082 ^^e^^iZn&Wi. 

^) (D jv > mm. i7.jvyi^>m?^^ ^>m ^ > 7.ji^>m>^ 

15 T^^>u^)l ^^m^-^^^^o 

(4) 7 ^ / m^^-r^mm^mmmt^mcDvt^ry^^ 
(D:t)v h-i!r^om.y^^>m. tufB^ ^ 5 y m.\z%i ^ y u-AJta, 

f*i^t-§;^ti (.^m^ 1 1-79720 ^ f g fClE ife ® ^j; £ ) 
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/j: £ <fc -p T # -g) ^ 1 7j>^'T ^ § o ^(D^z) umm^mm-^^t^m 

melapurj, Joseph Storey & Co LTDtt:^^ ^ TSTORFLAM MLB 
Budenheim Iberica Comercialtt/5^ b TbUDIT 313J <H b 

^jRB$n;^j:(.i*^\ m7L\-i. mm/'^m (^;i/j:b) =1/20-20 

/I. $f^U<«l/10~10/l (fll^ti* 1/5-1 0/1) 

10 , 1 / 2 ~ 8 / 1 @ST^-5c s ^ # ^ ^ t»c wr y 

10/l~l/2, 0SL<(i 5/1-1/1. m\Z.A / \ 
~ 1 / 1 flST^-So 

Wau>^<hbT«, SulS (b) :S T ^(1 ^ L ;t # iHS -a- 
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60 



y j:. )\^ y X. y — jv > ^>iy)\/yx.y—jv. ^^)Vyx.y—)V 



i-y h—)^. t \^ a^zy}dy ^(D—my X. y 

fB:4^U 7 U I/- h^lafJlg(^^T^!j^L;t — ffi®T^;^ + ;^T;l/^- 
— h, y u::^)U:^7.y X— h . y h y^ 9- )]^y x 7. 
:7x— >^:7xx;i/3j>X7x<- h> i^^^ 7 x- h . 

c^~> i/-;i.4^x:7x - v= h u y ^;i/:7x-;i/3i^xy X — hfcC^^ 

yx^iv^ c 6-147 u—;i/ /In x:7x - h) ; :7 xx i/ > if x^InX ^ 

x-h75:^©«ma (Ci.4T;i/ + ;U»7:i:£) LT V^T fc J: 

ffi X y — jUia)^ y x«>?AtNX :7 X— h c^.^j')^^)^ 

a ^^bXI/>Tt)<:tti 0 6.147 U — k>tyX(ii>7j^X7x-h) 

25 T'j:^'], 7;u4^;u- T U — >i?x7,^ji/ [y xx;uz|nx 

X- h75:<^:(DCi.io7;U^;i/C6.i47U-;i/Ah;;^:7x- h ($f SL.< 
UC^.^7 )\'^)VCq.-^q7 ^)-)V^y.y X.- V) T^ctif] T^c £ 50^^ S tl 



wo 03/046084 



PCT/JP02/12405 



61 



10 



15 



20 



25 



m 



« ^ CD ;i/ 7}^ > X 5^ ;w @^j^x5^;i/, 3 - yi^ x y 

D tf > ^ X 5^ ;i/ ^^(DJj^X3J^y;^?;^/f^^>i^©;^;^4<>'^x;;?.7^;^ 

, :^;;i/4^^>';l/a, xxT-;P»/"ci:^) v^x t) J; c i.jo 

4^;^4^>^) ; U > ]d 7.Ti^ y.Tis ymrji (D C i.^oT JV ^ U > 



;p 4? > X X 7^ ;i/ (^x:^ / ^Msmm.Ji^)\^r£ ^(DvisX:ii^ y ^ 



i^:^>)U#>^©;tr;U7j^>^xx5^;i/^;^j:^) /j: i: co tJk x * y ;i/ 



> 



>^xx7^;KDiiT^!l^<D7;i/n — ;ni ^ co ^: y x x 5^ , -^ii;! «^ 
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, yf-'f-JU^T.-^^m.'Ey "f- )]/ X. 7. Jl^ U (D C i.iq7 Jl' =^ X 

5i^>i?^ y Ci.6t;1/4^;|/xx5^;1/ ; -^t,-^ ^ ^ )U^>m(Dzy:L7.'f' 
5 2ifx;i/Ci.6T;i/4^;i/5tNXjJ^>^^y Ci.6yji/^;i'xxx;i/7'j:<i:) ; 

;i/xx^;pfcj: ifc^Cg.ioT' U — Ji^jJ^x^i^ c i.6T;i'4^;i/x;:?. 
; :7aix;i/7)NXjjN>^t/:7a:x;i/xx7^;i/7'j: ©Cg-io^ U — ;i/ 

iB:iJ^X3!j^>i?xx5^;Ptt> ^t*t4^;^if:>^xx5^;i/ (9, lo-i^ 

n:^;i/7}^>i? L-^xy ^ zi:jzymmr.iid(Dn^xy ^ xzi v c i.gMflS 

;^:t»;i^#>m; 3- ( ^;^>j^x :7 ^ x n ) if :^ >m^cC £ cd c ^ 

.6T;p4^;u4^7.:7^ xo -ty Ci.6lliflSi^:^;i/#>^, 3- (:7x 

25 x;1/3JnX :7 ^ x:ii) hf ::t >^75: Cg.io^ 'J — ^'l'^^ ^ x 

0):^ jV:^>mxxv^)UUE ; ^xy ^ x.zi=e y xiti^ c^.^qT ~ 

::t ^ H ( 1 - h H D ^ J/ >^ h H P 4^ X 4^ X ;i/ ^ i> H\ 1 - t K 
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ji^xy-(:=.zi) t'o i^:^ >®E • ^ ^ 5 3- (:7 x x 4^ 

X7x-h--^^5>-p< 1/ A <H CD mi IB p< ^ 5 > M JiS -r -5 it 
U 7^/-;i'^t)^fflT^^o e:cDci:-5 75:W«U >m:^«, 
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64 



5 



15 



25 



7 ^ y m^^-r^^m^mmmt^mtLxi:^. mib (a) 



-ifL. 3 --fi, 4-'fi. S-ii, 2. 4^, 3. 4. 5- 

2, 4, 6-'fiC, 4. 5, 6 -'^^©{iglca^bTViTfe ct 

20 b H p^'>;i/»©igiictt, #(cMPi$n-r\ i~4fii. i 

— 3^0 (^!);^f^\ 2~3^) g^Tfe^o Sf S bVih FP^^>;U^ 
h U Ti^Xb'&i^ta:, t HD^>';i'*^^ 1 , 3, 5-hUT 



— ; 1/ M X « ^ 1^ 2» ^ ^^cc £ T ^ o 



y^ 5.>>^7:?.U- hfJiE<Di^7 



, yn>m. ^7i-^>& (Mpiit. ^7i-^ >>^7 ^U- h . 7 
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65 

^/^^ (^JVit) =1/2-3/1, $f ^ L < 1 / 1 ~ 2 / 1 
( e ) >j^U U ^ H 

10 -N = C==N-X«-N = C(-N<)2'^*$tl-5rL- h^;^- 

Ffi, j1^> buIBU /g^itulBv'T:?-^ HM##:i^. ^^S:tX'J 

20 t&fBi^T:^5 F^^-^i: LT«, T 5 y h U T >^ > ^ ( p< 

^5>, ^^A. p^l^A, p^P>, i7^y^5>, 7-feh:i/y:J-^> 
, ^>ViifTi-^>Ua<D7 5. / 1 , 3, 5-hUT>^>^ 

. 3-T5y-i. 2, 4 - h u T-:/>;^<H(DT5 y s^w 1 , 2 

. 4 - h ri^ymrji^). 7 ^ y m^m h 7V-jvm (2 , 5- 

25 >?ysy-i. 3. 4 - N u TV — y 1 , 3, 
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15 



5 -So ^0 0 >m7 B \^ iZ-D^^XU. m^ttt. #^¥7 - 1 3 8 4 6 



3 ^^jkm^^mx^ ^ 



3-2170 5 3 - 1 5 4 7 8 #^08 5 5 

- 4 9 0 0 4-^^lB, i|#IBBS6 1-1 26 09 1 -^^^^ <I^M¥ 1 

0-81691 ^^ea^f^n 4 0 4 3 9 8 7 ^B^mmu ^iZ 



10 lBife<D:*rfe/ti:i'(^cfc 0 



7PMJ [^i^'fb^xn (tt) M]> ri$^-rx>sj [^^-fk^^m ( 

i^3, TM P P J [(») 5 Tm e 1 a p u r j [ 

DSMttM]. TExo 1 i tj [^-^UT^h^tM], TAMGAR 
DJ [Albr ight&Wi 1 so n^Mlh bTrUU^^nTVi^ 



( f ) m-^mmit^^ 



□ 



20 Tfecfcvio :i(D^'^um^mmit^<^izit. m^^y^^iz-f h. 



25 mM. JL^U>m.^. ^uh:=.^J^>m0 (CDU) ;5:<!f (DCi.io 



(If ni/> 



y h y >m(D C 2.io7 )V ^ U > 
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, /3 - Hi?©'^' i/-r H ['^'^'>;u, 5 - p< 5^ «i7 ^ >^ ;u ( 

h-i'>, 1, l-^5^1/>t:\X (5, 5 - vp^5=-;i/ti h >) 
•i^l^-YHEl, l-^5=-l^>h:X(5, 5 - ^ 1 ^ > h > 

m(D>^^u-< K (T D:^+h>'5^>. y;i/y;i/m^)> xit^(Dmmi^ 

15 ;^cj: ^ ^ T ^ § o 
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15 



25 



(C 2 ) M 



5 m. mm. T.xmmo^^mummt^^m'v^^o »^\^\^^umm.\-t 



mU (CI) (Z) (b) cDiiT^iJ^Lrc 



( T ^^-^ >"i7 A . A , /tu 



10 A fcC <^f ) ; ji 



(Xi7>'v'>A/^i:i:(D||3A 



5 B 



(T>5^^>, ET^-^XUE) tj:a^^^t.tl^ 



n e. <D ^ M « — ffl T X - a i^A ± a ^ i± T M ffl T ^ -5 o 



Og) 2^=i:^')> ^^'J >^:^^ (C a2 (P4O12), C ag (P3O10 



2 B ~ 3 B 



mzU. IH^T (fy;^^^. hHP^y. APy>/ci:<if) 



l/^T J; t/^ 
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20 



25 



0 >m(D^mmiiLxit. m^it. fcrpu> 



( C a »P 9O 



ts:a). 7}^ u ^ J > ^ [cag (P3O9) m7\<o> 

m (C a2 (P40i2)^ C ag (P3O10) 2^-^^^ C ag (P O4 

)3(OH), ca5(po4)3(F. CI) fjiEcDm^v >m^^m 



5 



[F e(H2P 04)3^:$:^] m(Dm^^m^j >m7i^mm ; u>^7Xi^m 



3 B;^^M(D U >i^7jc 



4 B;!^^«(D U > 7K ^ T^c 



15 ^(D^^m-^v >m7Km^uEX'^^o cin^©^*.. 

— 7K^^i^^>"^A, U > z: tK ^ ;i/ >"::7 A , ^— 'J >^:^7 ;i/ 

■^A (CaHP04) Ua] ;OW^UVio 



^ ^ t^j: ^ (D IS zt^ -^7 



2 B Wi±m,(Dwm^Ti>'0 
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5 



70 



. z: 7}^ ®? - ^j/ ^ ;i/ CO 



ma a 



2 Bm^moDm^'^^om&uE); 



mm 



2 Bm^mo:> 



2 Bm^mts^ 



15 



25 



) 



7 )lts U ±1 



^m. mm^2 b 



m 



Xmo:>7 u ^ 



20 m.(Dmm^2Bm^ 



(^y;lt^, XXmn;-ij\,hti:E). XX 



2 B 



( 



mmx^^o 



R 7i> •:7 ^ ^ M m *f j^;; T ^ ^ ffi ^ M :^ 



7K ^ ;^ ;w A ) }^W^L'Vi 
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5 , miBMm (C) ^M, ;^f^X, h U Tv>^^^(Di>T^- 

y^ymm. T-u>^jJi, y^ymm. ^yuymmxi,^z.n^ 
m^m (c) (D^mmm:^mtLx. #^Bg52-i25489 

^{ikm. #M9a62-2 1 7 0 4^^$g, 4tlS0S63-llO2 5 
15 4-^^$g, ^m^8 - 5 3 5 6 9 #ia¥8-5 3 5 74-§- 

l^$g, iKpM2000-169120 #1^2001-131 

mmM(c)(Do. 1 ~ 2 0 $f ^ b< 0 . i~io 

20 % 0. 1~8M»%) fl^Tcfe^o 

I^A ± CD ck 5) ^'j: It Sb S!l (C) it. -'m-r:JCit~m]^±WL^^t)ii: 

n-f. m'^m^mm I 0 0 mm^izMvi:. o. i~3ofiagi5. 



25 $f S b < « 1 - 2 0 aag|5, ^ e> L < 3 ~ 1 5 

(D) ^^li^J 
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(D 2 ) f)'i^^n^o 
, ^ \^ mm-^^ i^m^^ nrc{>tj: < th-mo^-^mm^^ 

15 # CD X 7}^ ^> fj: ] , h U U >^^;i/-r V v T ^ h , X/i? 

bT{^. «^!J;1«\ ?D ^ X tJ? ^ 5><fc; L Jig 
M^C^fb-gi^J (if x;i/xi^ o^^-fe>>?:t^5> F, -> ^ D > ^ 
x>^^>- H^), jii^^x^ + v-lltflg (7 U it-r ^ U ^ i^X)j^^ 
20 T ii — ;l/ > T U it-r ^ U >?X7j^^ >^T >^^— h . TUIt-f 

^ U ^7 X 4^ ;i/ xl^ ^ V 1/ — h, t:x;u->^' a^>^ i^jiy 
>^^^vH, tfx;i/ D^^-fe >t y T^Mv^^S/ H#) ^t^^^^ 

^'U '>>?;i/X7.5=-;i/, iS^^'u '>>^;pxx7^;i/^ ^^;i'Zf>M^'u 

u V ;i/ X X ;i/ , x-T^T u >^^^u v':/;px7.7^;i', ^^>^iJ7^ 
u X X 7^ ;i/ . /t-i^-T^^ >:/ ii7^>f ij zy )V x. 7. ^ )V m (D 
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^ Jim (DC 4.is^mmmm>^ ;^ ;u 4^ >^ >? u x x 5=- jpt^c ^ 
^ =^ it > ;^ > u iy-j)VJL7.^)vti, E).^mmti)VTS^>m^' 

y -y jL 7. A (^.i>#^i>*U >'S^;i/xx^;p, t 
if u y -y )\^ JL 7. 5^ jv . -^y^ v y y ts ym-J ^) y-yjULx^- 

Jim) m-^m\f ^n^o 

yyjvji-y'jiit-^^tvxiit. M^it. 7 ji^^ji^ 0 y-y 

20 ^;i/if u >'>^;i/x— 7^;i'75:<i:).T u y-y jx^x.—y- 

{y x.zL)v^^) y-y )VjL-y^)vt^E).\i7. :7 X 7 —)vmjL^^^ym 

DMx4^4^i/iirflg^® tiT, (h F n4^->:7 xx;u) Cl.lo7^^^> 
# ^& ^ -5 X ^ 5/ ;|Sr JJi , h'x :7 x/-;usMX7i^^>'trfli^] 

y yv-)iy ^y y ^mx.^^ymmm).mmmmji^^ymm ( 
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X s^^Sf Jig ( ^ h ^ i^/u T a y :? x;!- > , h u 

>-^^U ~> >^ ;i/ y. ^ u V- h^m^Wt^E(DC2..4^-^vy ^ >- 

15 (y ^) 7^ U 1/- h^M-^ X/j^ + >'^'f4X5^l/>l^ 

X>5^^y7- (yiS'>?X>, -r V y l/>/ci:i') >^^A#^fi'& 
X ^i y P !y ^ b 7t X ^ 1/ > 5^ trjJi ^ jgi^'Tb^MTMS b X 

20 {b^xll (m) m rx7i^7i/>Hj T'cC^"] ^ ^ -I? # ^ o cin b 
x-7";Kl:^ti. :t + -fe^x;i/T5 >'fb'&i|^, h U :^^-fe^ x;i/-f 
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7i^>m:t=^±:^ ^.Jlx.Xy^Jl' (mM^=^±i^ ^JlJ^XTJl. -fu\± 

^>^;f -;ux7.5^;i/, ^W.-^^^^ ^^ji/ 

> ^ ;t + ir 37 ;i/ X X 7=- ;l/ , ^ U >m-t ^-ii ^ )\^ JL X 7^ Jl . 

5 ^^>^:^^ii^x;ux7>7^;u, A — if 7=- ^ ^ ^ -ir 

^ -jijL 7. Jim (D mm c 2.24 Ms^Mtiju^>m:t^-\i^ zljuj:^. 

■T- ;i' if ) . tafajlgfl;5t^5^;*r;i/4^>^>^pr^-fe^x;uxx7^;i/ (3 

H7"';i7 >-^i/:t^-ti^x;i/xx7=-;i/^® C4.18 1§ Ip )lg a5 ;^ >^ 
-t:^x;i/X7.5^;i/ [ (^iS^) TiJ7 U ;i-i?:t^-b:i$'x;uxxT-;i/, x 

15 -fe^x;i/xX7^;i'#©:^^?p C2.24 JJBl&:^;t?;i/4^>^^^iziS^x;p 
X X -f- ;P T'cC £ ] , >^:t^-fe^x;ux;^ 7=-;u ii^^n 

^^it>;^j;i/5j^>^^^1riS7x;i/XXT-;i/7^c^) , ^ # ;u x}^ > 

®?^^^-fea7x;ux7.7^;L' (^m#m:t + -ir^x;i/xx7";i/, t-y 

20 xy^7";u#) , 3f#i^>^;<7;i/7j^ >®^:t^-fe^x;i'XX7";w (7^i/:7 
iS^;i/^>?:t4^-fe^x;i/xxx;i/, -< y 7^;i/i?v;t^-t^x;i/xx 

25 ^XjUX-T^-Jl/Yb-^^I (n -:/^>l|/;^-4^-fed7X;i/X — T^jPT^^^^C 

:t-^-feiS'x;i/x — 7^;i/-fb-&% (^>':/;i':t^-ii^x;i/x-7=-;i/, ^ 
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^ :^ X ;i/ h;i/-r 5^>^) UEii^mi 
:^4^-fe^x;i/y:$'^U l^ - h^a-^^^T^ci: C2.4 ^1/7^ >-:r 

x;|/y. ^ U h -X5^l/>^a'&#:, :t^-t:^ >^'l44t U X 5^ 

vy -7.^vy^m'^WUE(D0^,^yrvy ^ y-ys-^^^:z.)\>{y 
y5^;u-3- (y-iS^) y ^7 u ;i/ ;r ^ 5=- ;i/ :r ^ -fe > , x5^;i/- 

2 5 ;u ( 3 - rt^-tiiS'xjU)] y ^;uxx7=-;P'^7^ 1^ :7 [ i - x 

( 3 -:t^-fe^x;i/)] y5^;i/xxx;i/;^ci:<Ho;r^-ti^x;L'XX 
^;i/'fb'&#j. ^=^-fe^x;i/x-7";i.|t:^«^ [i-x5^ 
(3 -^ + -fe^x;i/)] y 5^;i/x — 3 -x^;i'- 3 - ( 2 - 

■X,^ )V^^yu^~y y=^)^) ^^-fL^ >U E(D7 Jl^JU^^±^ - 
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(D7 -Jl^^^-iL^ -Jl^t-^m. 1. 4 - tlX {[( 3 -X5=-;l/- 3 

-7^;i/'fb>'xy-;uy xj^^^y ^^ty737S:?J^'J [i-x5^;i/ (3- 

^ ^M^^-fe^ >1tfl§7:j:H}. 3-x^;U-3- {[3- (hUx 

20 7K#i. (3, 4 ->?;^7;i/z}^ + >':7xx;i/) T Jlti >~M7K^m 

]. mM7\im&'^^-t^:tuy^ >?kmm [x^ >-dffi7x-y' i^-r > 

4$7KV Ix-f >^:if ^ 7 h:d^U tf 1/ > T^cC £ O 7K 1/ > 

h [ h u y 5^ 1/ > V -f y -> T - h , 1 . 2 - 7° p b° > -r y >- 
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^ >^;v-r y y T^- h (-r y ^ □ > >?-r y v t - h : i p d i ) 
tK^md I ). n^4^+h>>?-r y ->T^ - tfx (-r y 

^— h> :^y37i/>':/-ry>'T^— h (nd i), y - ;I/ ^ > 

s^-fyvT^^-h (MDi), h u i/^v^-r y v'T^^— h (tdi) 

, h;i/-r >^>>>W y '>T^ — h (tod i ), i^y a:^;i'X-5^;i^>^ 

-ry 1-^], ^#i!g)i&:^< y s^T^^- h [^i^u ^>>?-r y 

15 >^T^— h (XD I ), 5^ h ^7^5^;i/^-> U l/>>^"'f y ^-T^-— h ( 
TMXDI) 7^cj:£] f^Ei)^^^tl^o ^fa. -fy^-T^— hX^W 

>:t^J til \^ Cz.qT Jl^)l (^^) 7'^ U \y- h E 
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e^. ( 2 -:t4^+>-y u >), 2.2' -Hx (t;p^;u- 2 

yU>) [2. 2' - \±7. (4 2 -^^ityU >). 2, 
10 2' -tlX ( 4 -X^;i/- 2 -:t4^-y-^y U >), 2, 2' -HX (4 

, 4 - 2 VU >) 2 , 2'-t:X(Ci.6T 

2 -^:^-tl-^/U >) ;^j:<i:], 2, 2 ' - hTX ( T U - 2 

-:t^+f-yU>) [2, 2' - liX (4 - y a:— 2 -pT^+l-yU 

>) 2. 2' -Hx (i^^ n T;P4^;u- 2 - pr=¥lt >) 

15 [2, 2' -tiX {A -zy^ U^^iy)V- 2 » fl.E 

]. 2, 2' -tiX (T 2 -:t^-tf-yj >) [2, 2' - 

tiX ( 4 -^>S^;i'- 2 -:t^1^-^/U >) 2,2' 
l/>t'X (2-:^^lJ-yU>) [2, 2' -X5^1/>t:X (2-:^^ 
•tt-y U >), 2 . 2 ' -7^ h ^p^^l/>t'X (2 -::r^itV'U >) ^ 

20 (0 2, 2 ' - C ^.^^T )\^ ^ V > M 7. ( 2 - ^it y U >) 2. 

2' - >t:x 2 -;t + t>-y u >) [2, 2' - 

X5^1/>liX (4 -p^5^>)l/- 2 -:r^1tl/U >). 2. 2 ' h ^ 

^5^1/>tfX (4, 4 - v>^5^Jl/- 2 -:t=^ity U >) ^©2, 2 

' - Ci.ioT;i/^i/>t:x (Ci.6t;i/=^;1/- 2 -^^-y-y u >) ^ 

25 ]. 2, 2' -7U-l/>liX ( 2 -^r^^-ti-y^ U >) [2, 2' - ( 
1, 3-yinXl^>) -h'X ( 2 - ^^tj-y'U >), 2, 2' - (1 
, 4-ya:Xlx>) -ex ( 2 -:^4^+hy U >), 2, 2' - (1, 
2-yxXl/>) - fx ( 2 -:t + 1i-yU >), 2, 2' ->?y:cX 

l/>fX ( 2 - :t4^+>-y' U >) 2, 2' -rU-U'>lfX (T 
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2 -:t^+f-y U >) [2, 2' - (1, 3 - y x.-u>) - 

tlX (4 -^^JU- 2 -:*-^-tJ-l/U >). 2, 2' - (1, 4 - :7 ai 
-tiT; (4, 4 2 -^^t^ityj >) ^0 2, 

2' -7j:-lx>-t:X <Ci.6T;P + >iI/- 2 -^^-tl-y U >) ^] 
5 , 2, 2' -T U — □ + >'T;I/;«7 >t:X ( 2 - :^^-tJ-l/ U >) [2, 
2' -9. 9' - >?:7 a: / >-X:^ > tlX ( 2 - ^ it y'U > ) T^j: 

2, 2' - v'^ □T;1/4^1/>HX ( 2 -pf U >) [2, 

2 ' - '>iJ7 n^:^->l/> ex ( 2 - y'U >) /^J: if], N, N ' 

-7;W4^I/>h:X (2 -;^7;i//t^:-l';i/- 2-:t4^1tyU>) [N, N 

10 ' -x.^u>\d:^ (2 2 -^^+i-y*u >), n, n 
' ^^u>\d:^ (2 -*;u;t^-r 2 -:t4^-tf-y^u >) 

#(^N, N' - c i.ioT;i/^ u> hfx ( 2 -;?j;i//t^-r 2 

^•y-yj >) N, N' -T;i/4^l/>h:x (2 - ;i/ A t-f ;i/ - 

T;1/^;U- 2 -:t^^-tf-y U>) [N, N' -X5^l/>t:7; (2-;?7;i/ 
15 /^^^r-f 4 - p^5^;i/- 2-:t^1fyU>)> N. N' -5^h^><5^ 
l/>t:X ( 2 -;^3;i//1t-r ;]/- 4 . 4 ->?7^5^;i/- 2 
>) #(DN, N' - Ci.iqT )l^U>\iX ( 2 - :^ Jl/i^-i JU- C I 
.q7 )\'^)V- 2 --t^-^V^) y) N, N' -T'J-l/>t:X ( 

2 -;^7;i/A'^:-r 2 >) [N.N' -Xx-I/>b*X 

20 ( 2 -;i?;i./t^-r ;U-:t + ityu >) t^j:^] ^ jO^^ ^ t? # ^ » ^ 

t:-;i/7j^ijT- [B*:M^ (tt) M. xjJ^ ^7 o X R P S U -X, 

RAS vU-X:R.tKRMS S/U-XVj:^'] uE^^^n^. ;iti ^> 

25 o 

, 2, 2' -tiX (5, 6->?t:HP-4H-l, 3-:t=\^+l->^> 
). 2. 2' -t'X (T;^^^;!/- 5 . 6->?tHo-4H-l, 3- 
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:t^1tzy>) [ 2 , 2 ' - ii 7. ( 4 - ^JV- 5, 6->^tFP-4 
H-1, 3 2. 2' - X (4, 4 - ;^ - 5 

, 6 - V t: F P - 4 H - 1 , 3-:r^1tS^>), 2, 2' - tiT. (4 
. 5 - i^p^ 5 , 6-i^tHn-4H-l, 3 - >) 

5 ^0 2, 2' - hfX (Ci.sT;^^^;!/- 5 , 6->?l::Ho-4H-l 
, 3 - ^4^-tJ->? >) T^ttif], 2. 2' -T;i-=lr l/> (5, 6 - 

tKu-4H-l, 3-:t + t)-v>) [2, 2' -^^l/>tiX (5 
, 6 - t H D - 4 H - 1 , 3 -^^-if>?>), 2, 2' -JL^U> 
t'X (5, 6->^tHP-4H-l, 3-:^ + t)-v>). 2, 2' - 
10 ^^-9->p<5^1^>tfX (5. 6 - h H P - 4 H - 1 , 

-jy) mo 2, 2' - Ci.iqT (5. 6-vtHP- 

4H-1, 3-:^^tI->?>) 2. 2' -7U — l/>t:X (5, 

6->?kKP-4H-l, 3 [2, 2' - (1, 3- 

:7ai-l/>) - tfX (5. 6->^tFP-4H-l, 

15 >), 2, 2' - (1, 4-7x — -k:X (5, 6 - k H P 

-4H-1, 3-:t^1tv>), 2. 2' - (1, 2 - y ji-U>) 

-lfX(5, 6->'kKP-4H-l. 3-:t^^z^». 2, 2' 

-::^:7^l/>b'X (5, 6->?bHP-4H-l, 3-^^+f-i/> 

). 2. 2' -i^y x.-U>}i7. (5. 6->'bHP-4H-l, 3 

20 -^t^-^-y >) m]. N, N' -T>'U^i/>t'x (2 -f ;i/ 

-5. 6->^tKP-4H-l. 3 -;r4^-+^>^>) [N. N' -X5^ 
U>\17. {2 -tS )\/- b , 6-vkHP-4H-l, 3- 

5, 6->?kHP-4H-l, 3 - :t + 1^->^>) ^©N, N ' - C j 
25 .io7;i-=^ tfX ( 2 5 , 6->^tiHP-4H- 

1, 3 - ^^-^-jy) N, N' -7;U^I^>lfX {2-ts)Vn 

"^-i )V-7 }V^)V- B , 6 - t: K P - 4 H - 1 , 3-:t^1^->^> 
) [N, N' -X^l/>t:7. ( 2 4 5 . 
6->^hFP-4H-l, 3 --t^-^-Jy). N, N' 
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k>t:7. ( 2 -;<7;i//S^:'r 4 , 4-iy^^Jl-5, 6 - h F 
□ -4H-1, 3 m(DN, N' - C i.^qT JV^ U > 

tlX (2 -tiJVA'E-t C i,q7 J]/^)V- 5 , 6 - >? t F □ - 4 H 
-1,3 -:^ + +)->^>) N. N ' -T U - l^>t:X ( 2 - ;U 

5 A'^-r;i'-5, 6->^tFo-4H-l. 3-:t4^1f>^>) [N, N 

ts)V^si^-( 5 FS^WT^^b^tli: bT«, ^mmtl ^ 

u — i^-r ^ F, 2, 2 ' - v 5^ ;i/ >^ :7 ^ - ;i/ ;i/ 4^ 

5 F. 2. 6. 2', 6 ' -7^ F ^X5^;i/i^7 ji:::;i':^;i/#>?-r a 
F, 2. 6. 2' . 6' -5^ h ^-f V y p tf;i/>^:7 X V? 
-r^F, 2, 4, 6, 2' , 4', 6' -^^-ti--r y \^)Viyy 

15 X ;i/ 4^ v-r $F, 2. 4. 6. 2', 4', 6'-FUt- 

y^)V-Jyx.-)Vti)V^-J^^\^. 2. 4, 2' . 4' ->?X5^;U 

F;i/;i/:^;i/4^>?-r ^ F^©ji:0Ix«5Ml!^M<z)Cl.6^^^^^^s^^ 

;^7;P3j^ v-r a F), Ji^ U i±y^)l:^)l:^zy^ 5 F) U T U - 

20 ;u :^ ;i/ 5 F , 4^ U ( 2 - 5^;i/-;^y x - jl/At^i^-r ^ F) 
, (2, 6 - >^x^;i/>?y X v-f 5 F), #U (2. 

6 - v-r y e;i/>^ 7 xx;i/;^7;L'z}^ v< 5 F)> ij^ u (2. 4. 6 

- F U < y y°n tf;i/S^y xx;i/;?j;i.^>5^ ^ F), ^ U ( 2 . 4, 6 
-FU t - y*5^;i/S^y xx;i';t»;U7j^>^-f 5 F) 
25 CD c i.6t;u^;pmmt u -;k;^7;i/:^j? >^-< ^ F(754^^xf^3# u t 

U [4, 4' -;<5^I/>lfX (2. 6 - >?X5^;i/y xx;l/) 

:^;U4^ix-r ^ F], 5^ U [4, 4 ' - ^^u>\dy. ( 2 -x^;u- 6 
-^9^;uyxx;p) :^;i/Ji^>^-f 5F].7}?U[4, 4'->^5^u>tf 
X ( 2 . 6 - i^-r y y°D b°;i-y xx;^) ;^;i^7j^>5-r ^ f3. jJ^ u [ 4 
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10 



15 



20 



(D 2 ) 



tK it ^ 



'14 -f b t U T « > y^y^^^Uzf-T-, v- U 3 — > 1^ ^Kf JJi 



(4^U) ->n^-!t t;1/^;1'S 



1-10^ 

3 , 3 



(D ;\ u y \t c t^.-^^qT )l ^ }V 
TU;!/*, '/'r:=-)Vm. ^>^-)V 



^ ^ -fe n ;i/ 



<D C 



2-10 



(D c 



6-12 



(7) C 



^.lozy ^ u7 )v^)vm). 7y)v^}vm (^>v?;i/^, >'x^^5^;i/ 



25 #:^/0^*^*n-&. tfifB«^»©0-^, 
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-> D ^ -tf- > fd: <i: ) . ^ y :t JU:^^ y a ^-^ > ^ (D mmm^i$^ (4^ U 
iK:t;i/:^V >'P^ii-> [:*^'>Un-> (^) <^K£a^ rxC9 9 

5 - B 5 6 6 4}.^m^ 1 0 - 1 3.9 9 6 4 ^{ikmt^m(Dit^mf^ ^ 
[ H ^ D^" ^ ^ CD ^ ffl f ij ^ ] 



10 



mo . 1 - 3 0 0 mm^ m^iti ^ 3 0 0 asgiJ), 0^ l < « 1 
0 - 2 5 0 mmu. $ ^ tc$f ^ b<^^ 50-20 0 s«gBie^Trfe 

wr M '14 |g i: ^ # <Sf flg (i: , SScDltJJg ffl U , ^ 

25 (T)^'^. Ha pJ m li§ <i: ^ S W Jii <h © f ij ^ (««J;b) it. ^pJM 
ttmili/^^M1&fll= 5 0 / 5 0 - 9 9 / 1 5 0/50 

— 9 5/5), 0^V<it6 0/4 0-9 0/1 0, ^e.fc^{f^U< 
^t 7 0/3 0-8 5/1 5 fMJtTS§o 
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5 



iO 



20 



25 



^tCliiJRT^, U >#W'ft:'&#l 1 0 0 amgBicMLT, 1~5 0 



0 



^ (m^it. 10-500 



g|5),$f^L<«10~40 0 



$ ^ {C$f ^ t- < « 5 0 ~ 3 5 0 fl^T^ ^fc. 



^jofij'&tt, u y^^it^m 1 0 0 



$f^b<Jil 0~5 0 0 



gUtC^^LT, 5-1000 



OP > 



$ e> tc$f s b < « 5 0 



3 0 0 fiagjJigST^^o llli^.^JtC:fe(t^3f#]^1tJ3iilSMld^Ji 



it) t^, 10X90-99/1, $f^L<tt20/8 



0 



9 5/5> $ ^ {^iff ^ b < ti4 0 / 6 0 — 9 0 / 1 0 



"Tab 



7 0 



§15 



i^T 0 . 0 1-70 



gPfiS), $fSL<«0. 0 1 



6 0 



U 0. 0 5 - 5 0 MMgii), ^ tc$f S L <VXQ 



4 0 



1 - 2 0 



15 3 0 



(^J^«\ 1-15 



mt^m^mm i o o 



BBd^bT, ^^itJ^J 0 . 0 1-10 0 



$f^b<{d:0. 1 — SOMMgU, $ ^. tz$f ^ b < 0 . 1 



5 0 M«gBll^Tfl&^. 

^fc, s ^ id <7) §ij ^ , u >^W'fb^ti 1 0 0 aasBfc^bx 



0 



10 0 



u mpi.\t. 1 - 1 0 0 a«gii), ^ L < « 



0 . 5—100 
1 — 5 0 



u 1-80 



^i. ffi^, 5 - 6 0 magp@^-r^§ 



:zi5:^§g<DlKiM'l4^flim^^«, i^i" S }C i; T S 'Sr (7) ^ ip ^ij 



H U >;/ If > ii^' ± ^ij . ^ihEi^ih^iJ, ^^^mt^E) 



0 



SBtC^LT, 0. 0 1 - 5 0 $f ^ b < ti, 0. 1 



3 0a»g|5, ^ e. {C$f * b < 1 - 2 0 S*g|5fM^Tc& ^ 
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um^mmn (.^mmitm. ^S7jc^^t:#3, ^mmitmuE) t^^ 

15 ;i/D — X, U^V-t;i'P — X. ^^h-tr;i/D-x, 7 i?T}^'^)Vu — 
LT. 0. 01~50 aa^fi^, ttf^LKitO . 0 5- 30 MM 
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10 -tlX [3- (3, 5 - t - y^^;!/- 4 - b F o4^>':7 

) yDtf;t^^-F] ;^j:£OC2.io7^l^^l^>>^^->'l^- bX [3- 
(3, 5 -i^-^mc q^qT JV=¥JV - 4 - \^ \^U^iyy :c-J]/) y°u 
b:t^-- F] ; m^it. F UX^l/>i:f U b>i. [ 3 - ( 3 - 

t - 5 - ^^JV - 4-bFn^e>:7a:n;i/) 7°Pb::j-^ — 

15 F] f^^Oz^Xith 0 ^^zyC2.47 Jl^l-yi^^-Jl- [3- 

(3, 5 --:^-:^i!e^C3.6T;i/^;u-4 -b Fp^'>:7x::i;1/) yn 

b:t^- F] ; fll^t^, ^U-feU>FUX [3 - (3. 5->^-t- 

;k=M/> F U JU- bx [3- (3, 5 - i^-:^iKC3.6T;i/=^^;p 

20 - 4 - b F D=!r'>7x:n;i/) b:^^-- F] : O^x U 

y^UF — ;l/xF^4^X [3 - (3, 5-i^-t-:7*5^;i/-4-bF 

— ;i'^F^+7. [3- (3. 5 - v-^lKCg.gT;!/^;!/- 4 - b F 

p^>':7xx;u) ypb?r^-F] t^j: ^ LVio 

25 T 5 >l^®?{fcl5&lh^J{C«, b>iS^-FT5>^, FUX 

^It- f ^ Ci.37;i/+;ub^u v>xji^©^^#: (4 -{i(cp< f^ 

2. 6, 6 -9- hy ^^)V\£^iJ iyyrji^). bX (FU, 5^ F ^ X 
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X 7. ^ ;i/ ^ «\ t:;?. (2, 2. 6. 6 - h ^ ^ - 4 - ^ ^ 

^-h, iz/t^-h, 7" 1/7^ h/j;i: ; tiX (1, 2, 2, 6 
, 6 - ^>:57 4 - tf ^ U -feA"^— h]. 1, 2 - tf X 

5 (2, 2. 6, 6 -5^ h ^p<5^;i/- 4 - e >';U:t^'>) JL^ > 

, :7a:n;i'-^:7 5^;UT^ N, N' - i^y x.:^.^- 1 , A-yx. 
nl/>>?7^>. N - 7 N ' - □ /\:^ - i , 4- 

X :^ k > r ^ > Tij: .if i*^^-^ * n -5 o 

2-;<5^k>tf7; (4, 6 - t - y5^;i/7 x:::;P) r:^- ^ /}n 
y^yy^h. 4. 4' -:/5^U5^>t:X ( 3 - 6 - t - y 

15 4^;i/:7 x::i;i/) :7 r-r h hux(2. 4->'-t-y 

9^ ;i/ >' X — ;i/ ) j^x:7T-fh> hux(2-t - y^^;!/- 4 - p< 5^ 
;i/:7x-;i/) /J^x^z-f N> hUX (2, 4->?-t-T^;i/:7x 

tix (2 - t - X — :7x-;|/a}n 

20 X7T-i'h.2-t - x^;i/ v?:7 X 7 r if] 

, h U X ( 2 - i>i> D ^^>';U7 X ;^^x:7 r-r if x (Ci 

.9T;m^;i'T u ^>iS'xu x u h-;p>^ii^x >' r-r h [fij^ 

tf, tix (2. 4 - t - :7'^;i/:7 xx;i/) ^>^xux'Jh — 
;i/5/7j^x:7 tiX (2, 4 - v^- t -:7'5^;i/- 4 - pc^;i/x 

25 xX;P) ^>^X U X U h— ;i'>'3jNX:7 z-r tix (2, 6->? 

- t - y^";!/- 4 - xx;i/) ^>^x u x u ^-;^x5J^x 

:7T-r K> Hx ( y x;i/ >' xx;i/) ^>^x'jx'j h— ;^>57i^xx 
T-fh?^i:^]> h u >'xx;^/^^x:7x- h^^^^ij (^ry^t^, 4->' 

xJ^'y-^-a - ( 4 - In F P 4^ X xx;i/) - p - ^ - 
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5, 8. 1 0 - ^ h 4 , 9 - iy'^ 7. y 7 7. \^ 

D[5. 5]0>'t:^>. nut. (2, 4-i^~t-:/^)iyjL-ju 

) ^7.y X. - htji^) . 1^ 7. y yi- -r ^ v^'^^m mx\-^. ^ 
(2, 4->?-t->'^^;i/) - 4, 4' - \iyx.-u>i^^y. 

10 , 6-xh=i^>'-2, 2, 4-huy^;w-i. 2->?tiFn4^y 

;nt-r h t. bT«, #MBg 6 0 - 1 2 4 1 ^^M^xsm^^ 9 - 5 

[M^+i.^M^-*-^ (OH) 2] ''^ [A'^-^/^ • mHgO] 
20 (^"^i, M^"'ttMg^"', Mn^"", F e ^""^ C o^^t^ iKD^m^m 

>^*-ro A"'«C03^', OH\ HPO/\ S O / Yj: ^' © n fffi 
{;il{ffiX«2#) (DTn:t>$^-ro x(i> 0<x<0. 5T*D> 

0^m<lTab^o) 

25 U^. /\-r H OiS^jHt-f K ti, rDHT-4Aj , rDHT-4 

A-2J , r7;i.:^-T-r tf-j ^ i Lxm^n'fb^xll (^) ^ 

7 - 6 2 1 4 2 -^^f6t3|Bm$nTl.i^if:t^-< h [M^N^ii-fe;!^ 
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T S -if ^ -r N (AM. XM, Ym. h M'Bi.XS Z S MM'^i^ ^ -i 

5 i^cC^D, AMif:t^-f h rif:t ^ A-> U -X (A - 3 , A- 4, 
A-5) J , rifrtX^ — '>U — X (KAIOOP. NA-100 
CA-1 OOP) J UEEVX. ^Tz.. XM-tf:t ^-r hit. r-fe 
^Av'U— X (F- 9) J , r-tf — V U -X (NX - 1 0 

OP) J tuELLX. YMif^^-fhfl, rHSZ->U-X (32 
10 ONAA) J fjiE hl^XMV— (m . B^Yb^XH (*) ;e>^ 6 A 

15 -i^mm 1 0 0 mmd^\zMLx. o. oi-saasiJ. $f^u<tio 

. 0 5 ~ 3 (#!ix.t^, 0. 0 5~2. 5fi«gB).#^C0. 1 

~2. 5Iia:g|5 (m^it. 0. I~ia«gl5) fS^coiSffl;^^^)?!*^ 

u u > ®? i^cc ^ u >^ ; ^7.^ / ym. ^^m^j ymts. 

m (.yvM^^mi^) \z\t. ^ h y y Jl^ajL^uy^ p d h U 
y jl^uji'^lyy. ^yy \i . ^^^y)V^u-:fu 

tf n — y)V^uy)V^}V\£:z.)V:£.~'T)vr^E(Dy ym^m=e 
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^^^^n^o :i(D^vUy ym?^^mt 1.x M^it. U ^ h 

5 U ^yy JU^^-( l^t^^o^^nM-^i^ ; h ^ y a x.^ U > - 

^^"^y ji^tuy'uif. u y^M^i^. 'rhzry)V^ujL^]yy-n 

)V:tujL^\^>^m^^. JL^U>-!P on h U y )V:tujL^\yy 

1 0 ~ 5 0 0 0 umUB.. $f*L'<(il 00~1 00 0/zm 

urn.. $e)tc:$fSb<«l 0 0 — 7 00 At m^^ir^-zj Tfecl; v^o 



15 (D'&ft- 1 0 0 Ma^(CMbT> 0. 0 1 ~ 1 0 M«g|5fl-K. $f^L 

20 , »^^^^J. m^m^'&mu^). mm. mmm. ^^mm. 
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xt*-X, -n^T^m. ^)V\^y 7 n- m^U. 5;1/F;^^X7 
T ^ n — f^E). m-)] 2^. ^-f n-^A. ;^j:ru> 

20 

5fe:«^J^ffl Vi^iJ-^, il M -14 ISr ilg ffi ^ 4" CD 5fe a (D f IJ ^1 , 
1~50«»%) ig^, $ e> {di^ ^ L < 1 ~ 4 5 MS% 

Tab 

mMLl^x\^. K 14 'fb ^ S n -5 o Bti IS W fg '14 ib <i: b T 
F!J;1«\ xjj^^^v'^^b'&ti, v-^ >i^'fb'&#;. ^^^--F^-fb 
-B-t), 0S b < ^XTj^ + vj^ib-^i^. #{:: t'x :7 a: y-;i/AMX7}^ 
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^iymm. y ^ y ^ m :r. z^mmti: a e» n o 
BtJcMSbT feet < , mnamiz^^mrnvxh^ir^o 

^ o 

20 Tfeck<, i^BjMtt^iig<h. HM^ji:. ^^mmt. l^^M^CckDH 

U ti > ^ it ^ ffi ^ ip ^ij T^t <h ^ t« ffi (D ;^ ?g -a- T -5 :i t. 

tcct oiiMT^^. ^y^tf, ( 1 ) ^is.'^^m^x^x. — iftxti— $fi 
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>, h;px>. ^z^uy. ^nD^>^f>, h U n u^>>tf >, 
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piit. y^m^mm. mim±M. u>^s^^ij, mm^^^m. 

5 ^«^J/j:i:^^WI^TViT feet Vic 
15 

m<D^-)V hS:tK>'*U — FT"^ h >if) 

25 i 75^^ T? ^ -5 o 
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5 Tco 

0. 8 mm <D mmu.m 1 5 ox: X' 5m mijumi^. u^^mim 

10 O : U;0^ife< ^btl/^cCl^i 

( W jJP 7j< :^ ^^14 © ) 
MtiiJ^Miz^y) I S O^I^Ii]^it^f^Mb> ^Hfii^l^itc^ P C T 
15 UB. (mM^n^ :121t:xi00%RH, 2 Mffi. 2 4 B#Fh1) ^ 

20 =1. 0 , U y ^X5^>;/ i^^x (^) mi 

R-2:/i^'JX^^>[MFR=l. Og/lO^^-. h — 3 — 

25 R-4:Ti^UD-N U ;P - X ^ U >^m'&# [■izt:7>N J D, 

A-1 : U-y;!/ HX (>?-2, 6 - =^ U ZDl^i^ 7. y x.— 
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h) [ p X 2 0 0 , :k/\it^j:m (m mi 

A - 2 : /\-r H P^y >t:X (z^ - 2 , 6 - 4^ 1/3:;|/7}nX 7 ai — 

h) [ p X 2 0 1 , :kAit^j:m (») 

A-3 : tf :7 oiV — Jl/ tiX 6 - 4^ 5/ - X 17 :i: — h 

5 ) [ P X 2 0 2 , i^/\it^j:m im M] 

A-4 : iixy^Lj-ji-Aiix (i^y x.-ji^:^y x.- h) [cr 

7 4 1, ^^Aib^XH (^) ®i] 



A - 5 
A - 6 
10 A - 7 



B-1 :7i^U (2, 6-vpC^;i,-i, 4-7x:zlx>) X.-^)U 

(ppEJj^'j-x' — YPx-1 0 OF, E.m:^y^it^ (^) M) 

15 B-2 : #'J;^J-^^-h [A°>^-r NL 1 22 5, ^Aitl^ 
B - 3 : 'J T U 1/- h U T U 1/- h U 1 0 0 , OL~^tl 

B - 4 : / 7}^-7 i?M7xy-;i/^&iii [x^^-r M/>^>pr - 5 

20 3 6 4 7, ft^T'oL l/X im »»] 

B-5:4^U (1, 4-:7xZi|/>)x;i/7^'F 

B - 6 : / i}^y y ^mJ-'^^iy^m [EPPN-2 0 1, B^-fb^ 

m) mi 

B-7 ::^-r□>MXD6 [1/"— 6 0 0 2, H^X>v-7U> 

25 i/y^x5^^;/ X (^) mi 



[ 
[ 



C] 



^W^it^ib^^ ci] 



C 1 - 1 : U U >i?^ ^ A [PMP 2 0 0, Bll<b#Xll(i^ 
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c 1 - 2 : Tj^u u ymr^ h [7;5ir-:7PM. -a^^b^xn 

C 1 - 3 : 4^ U U [PMPIOO. BMit^HM 

5 c 1 - 4 : mm>^ [Ttfy>9 0 1, (W) H?n^5>!j;i/] 

Cl-5 ::?}^UU>^^^5> [Me 1 apur 200, DSM 
am] 

Cl-6:pt^5>vT>?l^— h [MC6 10, BS'ff^^Xll 

10 immm^mm. C2] 

C 2 - 1 : M7jcU >®! — 7K^;*^;Wi/'i'A : l^i^m.^m = m3 0 Mm 

> (^) 

M]. 

15 i'^^mm D] 

D 1 )] 

D 1 - 1 : tiX7xy-;i/A^x4^^^>^Sfj|g [Xl^Zl-h8 2 8, 
^S<b^>a:;^X7j^:^-> (^)] 

20 D 1 - 2 : hf 7. :7 X y — ;i/ A ^ X jJ^ 4^ 1^ fli [Xt!3— hl0 04 

K, tt^b V3i;i/X7j^^>- (^)] 

D 1 - 3 : X5^l/>-^*U ;i/ y U I/— h -X^1/>^S'& 
#: [^^^A°-A4 10 0, B*?Slii (^) 

D 1 - 4 : X5^ 1/ >- U >'>^;i/y ^ 5^ U U— h ^ ^ ^ 'J JL'^y 5^ 
25 ;U^a-^#: C^-X'i' /t- A 4 2 0 0, B^ffiflg (;^) ®[] 

Dl-5 : X7j^^x^t47.5^1/>-X5^l/>ifca-&#: [l/tf^GP 
5 0 0, m^-^^S (^) 

Dl-6 :-rV>l^P>i^^yvT^-— h [VESTANTT18 9 
0] 
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Dl-7:;^?;i/4^>>W^F [;^?;P/j^>>^^-1*hHMV-8CA, Bm 

mm (tt) m] 

Dl-8 : 2, 2' - (1, 3-:7x — -tiX (S-^T^It 
U > ) 

5 D 1 - 9 : :t^1^-VU >*#Wlin;i/#U X'- [X7}?i:7 PX RA 
S - 1 0 2 0 , B^^MI® (^) ^] 

D 1 - 1 0 : n — v^^ y ^Mif u v;i^xx 

Dl-ll:l,4-b*X{[3 -X^;P- 3 - pJ* ^ -fe iS^ - ;P ^ h 

i/] ^>-if>[OXT-12 1. ^55-^^ (m M3 

10 Di-i2:>?[i - x^;i/ (s-^t^-fe^^'x;!^)] ^;ux — 

[OXT- 2 2 1 , i^ES'&^iK (^) ®] 

Lm7Kmt^<^ (^^mm d2)] 

D2-1 :i/p^5^;i/vU:3 — [7 5 0 0 cs t] 

15 E-l:itSlOMm, S$3 mm© ^ X 5^ a :7° K X h ^ > F 
E - 2 : 
E - 3 : ^JV^ 

imitm±m f] 

F-l:^>iS'XUX'Jh— ;U-^h^^X [3 - (3, 5->?- 

20 t - >^5^;i/- 4 - t H D^>':7xx;u) yne^^-— h] y 
^X 1 0 1 0 , (tt) ii]o 

L^MM G] 

G-l:tfX(2, 6->5-t -y^Jl/ - 4 - ^ 5^;)/ :7 xX JI/) ^ 
>^ X U X U h— ;i/ v4^X 37 7 -f h [7^:^X37 :7'P E P 3 6 , T 

25 im m 

G-2 :5^h^=^X (2, 4->?-t - X'^;!/ X xx;i/) - 4 , 4 
' - If Xa:Xl/>i/3jNXii^:^-r h [+|->HX^X'P-EPQ, +|-> 
H (^) 

G - 3 : ]^U^ )V^-i h [DHT - 4 A. tl5^P{t:#X|i (^) 
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G - 4 : -ii^^-r h [4f;^-^AA - 3 , ^V- (m Ml 
L}^ y lf>^m±m H] 

H-1 :5i^U^l-^:7;i/:^Dx^l/>o 
5 1 ~ 4 0 S:?>^lti$^il 1 ~ 1 1 
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